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An Estimate of Solar Wind Velocity 1 ‘rofiks  in a
Coronal Hole and a Coronal Streamer Area (6- 40 Rc,) t

M. l) fikold  N](I 1).’1’. ‘l’surutani]
Institut  ftir Gcophysik  ulld Mcteorologie,  lJnivcrsitit  z u  KOIII,

M.]<. 13ird

l{acliozislrol]  olllisc]lcs l~wtitut, LJ!livcrsit~t  Bonn, Gernml,y

lJsing tlic total electron contcn]t  data obtainecl by the
Ulysses Solar Corona l’;xpcrimsmt  (SClt) during the first
solar conjunction in sul]l~ner  1991 (Ilircl  et al., 1994),
two clata sets were selected, one associated with a corcJ-
nal hole ancl the other one with coro~ial  streanlcr cross-
ings. 130th data sets follow a single power law in tile
range  be tween 6 and 40 solar radii (R.), varying as
1’ –16 a,lc] ~–1~  for tllc corona] hole and the streanlcr
region, respectively. Assu[ning  a spherically synlroet-
ric  electron density clistributiou over the range of 10U i-

?tudcs probed by tile radio ray path, this implles  that t Ie
electron clellsity  nlust vary as 7’–26+ ‘]03 and 7’–2’4+”  08
over the same range of solar distances. Using tl]e  CII-

tire data set, IIird et al. (1994) derived an exponeritiai
dependence T-zs+oos.

}]ecause the total electron content (the “observable”)
is the integrated sum of the electron local density alo~]g
the raclio  ray path through interplanetary space and the
inner solar corona, it is important for separating the
two types of clata that the most si nificant contribution

\to the electron content in each su set truly does come
from the corona] lLOIC  or the streamer area. I’articularly
critical for the corona] hole re ‘ion, this criterion was

Yachievecl  for all points used in t ~Is study.
Assuming mass flux conservation from the inner corona

out to one AU and identifying the fast and slow wi~lcl
streams from this particular hole ancl the streamer belt
f rom IM1)-8  clata, an estimate of the solar wind spcecl
during the time of the tracking passes and the velocity
profiles or acceleration in these two different regions can
be cleterlninec].

l’here is extencled and gradual acceleration for both
regions up to 45 1{~. Whereas  t}le corona]  hole  ve-
locity profile reaches its asymptote of 600 km s-] at
approximately 50 H,o,, the strea~ner profile shows slow
and .graclual  acceleratlo~l from 6 to 45 ItO  and eviclerltly
col]tinues  beyoncl  that distance (final velocity at 1 AU:
350 km s -1). ‘Yhcsc results arc consistent with Helios
observatio~ls (Schwenn CL al., 1981). Jor coronal teln-
pcraturcs of 106 K the critical point would be locatecl  at
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approxilnate]y  6 ILc) for the coroua] strea]ner aud  \vcll
IN1OW  this clistaucy  for  the coroual h o l e .

‘J’]lcsc  results  arc iu coIItrast  to  those c)f Jlal)bal et al.
(1995)  a]ld  Grail c~ al. (1 995),  w],o iufcr that the accel-
eration of tllc fast wind  tmrmluates  at approxitr]atc]y 10
li~,. IJowcvcr, both paIx2rs  dcscribc  tflc polar region of a
corona] IIolc at solar miuimum while this study couceil-
tratcs 0]1 au equatorial coroual  hole shortly after solar
maxitlluln. A full rcIJort is iu Prel)aratiou  a u d  w i l l  b e
suh]nit  tccl to Geol)hysical  licsearch  l,et tcrs  in t,}le n e a r
future.
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